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(54) Air-purification Device 

[see original for diagram] 

(57) The invention relates to an air-purification 
device to clean air that has been contaminated 
by tobacco smoke, in particular. For effective 
purification, the invention proposes a table- 
like piece of furniture, in particular a table, 
into which an electrostatic separation unit 
(22) is integrated for example, whereby an air 
intake opening is located above a table top 
(16) and it suctions air in with a large 
horizontal component parallel manner to the 
table top (16). The advantage of the air- 
purification device is effective air purification 
directly at the source of contamination. It 
prevents the dissemination of tobacco smoke 
in the room. 
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Specification 

The invention relates to an air-purification device with the features of the main concept of Claim 



A table unit to be fastened to a wall or the ceiling of a room with a tabletop that can be raised and 
lowered is known from WO 96/27309. A hollow table holding device has an air exhaust opening 
through which the room air can be suctioned and routed into the open air for example. The 
known table unit forms a portion of an exhaust system; for operation it must be connected to the 
central exhaust air system of a building and cannot be operated independently. 

The invention is based on the objective of developing an air-purification device of the type 
described at the outset in such a way that it can be operated independently. 

This objective is attained according to the invention by the features of Claim I. According to the 
invention, the air-purification device is integrated into a table-like piece of furniture, in particular 
a table, which has a top as a storage surface on its upper side, and is designated as a table top in 
the following. It has an air-purification device integrated into the table or the table-like piece of 
furniture that has an intake element with a mechanical pre-filter, an electrostatic separation unit, 
a fan and a filter (activated-charcoal filter) acting adsorbently or cafetfytically that is arranged in 
front of the air outlet The air-purification device according to the invention is designed therefore 
as a circulating-air system, which feeds the suctioned room air back into the room after 
- \ purification has taken place via suction of the air. The advantage of the invention is that all 
components of the air-purification device are accommodated in the table or the table-like piece 
of furniture; only an electrical connection is required for operation This results in a variety of 
application possibilities since the air-purification device can be used without a problem at 
varying locations. No special precautions or installations are required. 

In one embodiment of the invention, an air-intake opening of the air-purification device is 
located above the tabletop and is oriented in such a way that it produces an intake air stream with 
a large horizontal component. In operation, the air-purification device according to the invention 
generates an intake air stream that skims over the tabletop. In an overwhelming number of cases, 
the smoke is collected directly where it is generated, namely directly at the piece of furniture by 
smokers sitting or standing at table or table-like piece of furniture or by burning cigarettes placed 
in an ashtray on the table top. As a result, the air-purification device according to the invention 
acts as a so-called source filter, which collects the tobacco smoke already within a short time of 
approximately 1 to 3 seconds after its generation and then filters it out of the room air. The 
advantage of this is that it prevents dissemination of the tobacco smoke into the room air. Added 
to this is the fact that the collected air has a high concentration of tobacco smoke. The advantage 
of this is an improved filtering effect The high concentration of tobacco smoke requires only a 
low air throughput rate and as a result makes a small design of the air-purification device 
according to the invention possible as compared to known, continuously circulating air- 
purification devices. Good air purification can be achieved with a small, compact air-piirification 
device requiring only a small amount of construction space, which can be accommodated 
without a problem in a piece of furniture and has low operating costs. The air-purification device 
) according to the invention can be manufactured cost-effectively and has low operating costs. 
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Besides tables, table-like pieces of furniture such as counters or office furniture that has a top as 
a storage surface on their upper sides and where smoking occasionally or frequently takes place, 
can be used for the aLc-purification device according to the invention. The top on the upper side 
of tiie furniture is designated as 'table top" for the purpose of explaining the invention and the 
term "table" is considered to include table-like pieces of furniture. The air intake opening 
arranged above the table top is oriented in such a way that an intake air stream suctioned through 
the air intake opening has a flow component that is directed horizontally, i.e., parallel to the table 
top, and has a volume flow proportion of at least 50% of the overall intake air stream. In this 
way, essentially all of the tobacco smoke generated in the vicinity of the table-like piece of 
furniture is suctioned and filtered For this reason, the air intake opening is arranged at an angle 
of 45° or greater, preferably at an angle between approximately 60 and 90° to the tabletop. An 
imaginary perpendicular line of the air intake opening, which at the same time indicates the 
average flow direction of the intake air, runs at an acute angle or parallel to the table top. 

The overall height by which the air intake opening of the air-purification device projects upwards 
beyond the table top is equal to or higher than the average transverse dimension of a maximum 
air passage surface through which suctioned air (vertical) flows into the interior area of the air 
intake opening. This relationship of the minimum overall height of the air intake opening above 
the table top with the average transverse dimension of its maximum air passage surface occurring 
in the interior area produces an optimized height profile of the horizontal air flow forming 
outside the air intake opening and thereby guarantees good suction efficiency of smoke aerosols 
with different design shapes of the air intake opening. With increasingly large air passage 
\ surfaces in the interior area of the air intake opening, through which, in the case of embodiments 
of the invention, suctioned air flows vertically, the horizontal flow component of the suctioned 
air that is forming outside the air intake opening diminishes correspondingly. The resulting 
disadvantageous effect on the suction efficiency of smoke aerosols is compensated for according 
to the invention in that the overall height by which the air intake opening projects beyond the 
table top is also correspondingly increased via the indicated relationship. The horizontal flow 
component of the suctioned air outside the air intake opening is thereby extended upwards in 
terms of its height profile above the table top, since the air intake opening projects 
correspondingly higher above the table top. 

In a preferred embodiment, the air intake opening is constructed as circumferential, whereby 
bridges, etc., can interrupt it It is also possible to provide several air intake openings that point 
in different directions in order to suction tobacco smoke from various directions around the 
table-like piece of furniture. 

In the case of embodiments of the invention, the air intake opening is cylindrical, pyramidal or 
shaped like the envelope of a cone, whereby the air intake opening can be curved in the 
longitudinal direction of the cylinder, the pyramid or the cone, deviating from a geometrical 
cylindrical or conical shape, A dome-shaped air intake opening is also possible. Common to all 
these air intake openings is that an intake air stream suctioned through the air intake opening has 
a large flow component parallel to or at an acute angle to the tabletop. 

The height by which the air-purification device projects beyond the table top with the air intake 
) opening is limited to approximately the chest height or at most the chin height of normally sized 
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people sitting or standing at the table-like piece of furniture. As a result, the air-purification 
device is not interferingly in the way. People sitting or standing at the table-like piece of 
furniture can see beyond the air-purification device in an unimpeded manner, i.e., they are not 
blocked by the air-purification device. The height by which the amplification device projects 
beyond the tabletop is at most approximately 35 to 45 cm. 

With embodiments of the invention, the air-purification device is provided with protection from 
conscious or unintentional introduction of foreign bodies through the air intake opening located 
above the air-purification device. Particularly cigarette butts, ash, or spilled drinks come to mind 
in this case. A covering arranged over the air intake opening is provided as protection, which 
prevents liquid from being poured in or solid objects from being inserted from above. 

In addition, a mechanical filter, particularly in the form of a filter sieve, which covers the air 
intake opening, is provided. The filter sieve can have a screen, mesh or honeycomb element or 
expanded metal mesh or metal weave, for example. The filter is designed so that solid particles 
with a minimum size dimension of less than 5 mm cannot be introduced into the air-purification 
device. Because of its design and its sharp angle of inclination to the horizontal, the filter also 
prevents liquid from being poured in laterally; at least a majority of the liquid is diverted to the 
table top, thereby producing an increased inhibiting threshold for any possible continuation of 
the attempt to shake the remainders of beverages through the air intake opening. 

The covering can be removed or opened for maintenance or cleaning purposes. The opening to 
the outside is sufficiently large to allow a separation unit, etc., to be removed. The covering 
is preferably locked and unlocked with a lock or a special socket wrench in order to prevent 
unauthorized opening. 

A continuous circumferential edge that projects above the table top, is impermeable to air and 
liquid and is located beneath the air intake opening is provided as another protection against the 
penetration of liquid into the air-purification device with embodiments of the invention. As a 
result, any liquid spilled on the tabletop is kept away from the air intake opening. Another 
advantage of this type of edge is that the air intake opening begins at a distance above the 
tabletop, Le., a lower edge of the air intake opening is located at a distance above the height of 
the tabletop. This measure increases the proportion of the horizontal component of the air intake 
flow and improves the collection of smoke. The arrangement of the air intake opening at a 
distance above the table top improves the collection of smoke since directly above the table top 
there is at most smoke for a short time from a cigarette placed in an ashtray, which then rises 
within a short time. The edge preferably has a height of approximately 15% or more of the height 
by which the air intake opening projects beyond the tabletop. 

Since the edge is located in the field of vision of people sitting or standing at the table-like piece 
of furniture, it is ideal as a carrier of advertising or information. 

In a development of the invention, illumination, preferably non-glare, is provided, which 
illuminates the area of the air intake opening. In particular, in the illumination does not radiate 
laterally over the tabletop. Because of the illumination, smoke particles in the close range of the 
air intake opening become visible due to the refraction of light 
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This provides the smoker with an incentive to blow the smoke in the direction of the air intake 
opening, thereby creating a light effect, and this considerably increases the collection efficiency 
of the air-purification device according to the invention. Because of the radiation direction of the 
illumination, which does not illuminate laterally over the tabletop, glare from direct visual 
contact with the illumination is avoided for the people sitting or standing at the table-like piece 
of furniture. The illumination can be directed upwards, whereby the cone of light is so narrow 
that it is located within the tabletop and people sitting or standing at the table do not normally 
come into contact with the cone of light even if they support themselves on the table and bend 
over it The illumination preferably radiates from top to bottom with a cone of light whose 
conical angle permits light to exit from the air intake opening, which is shaped like the surface of 
an envelope of a cone, for example, hut to impact the table top at a limited distance from the air 
intake opening and at a distance from an edge of the table top. The illumination can have an 
incandescent light bulb as well as reflector surrounding the incandescent light bulb, which 
reflects the light into the desired cone of light The illumination can also have a reflector that is 
separate from the actual source of light, which reflects the light in the desired direction. 

In one embodiment of the invention, the air-purification device is accommodated in a space- 
saving manner in a tubular table or furniture leg. Cylindrically structured electrostatic filter 
devices, preferably with an adsorbent or catalytic filter connected downstream are particularly 
suited for this type of accommodation. Such a compactly structured electrostatic separation unit 
is disclosed in DE 94 19 827 Ul. For a compact and space-saving design of the electrostatic 
separation device, it has a singly or multiply nested tube separator with embodiments of the 
invention. 

Known, continuously operating air-purification devices have the function-related disadvantage of 
a poor degree of filtering efficiency, because of the high throughput of air that is required This 
applies in particular for particle sizes of 0.1 to 2.5 \im that are relevant in terms of tobacco- 
smoke removal. Another disadvantage of continuously operating electrostatic separation units is 
the fact that it forms ozone and nitrogen oxide if it is impacted by with clean or slightly 
contaminated air. As a result, the separation power of known, electrostatic air-purification 
devices must be restricted in order to avoid too high a concentration of ozone or nitrogen oxide 
in the room air. The invention provides for an on-demand control system to avoid these 
disadvantages. The air-purification device can be put into operation by the push of a button, for 
example, and is turned off by an automatic time switch after an adjustable period of time, which 
corresponds for example to the time needed to smoke a cigarette plus an after-running period. In 
the case of a further development, the on-demand control system is equipped with a sensory 
mechanism, which reacts to smoke, burning cigarettes, people in the direct vicinity of the table- 
like piece of furniture, and puts the air-purification device into operation. This type of sensory 
mechanism can have a . smoke sensor, an infrared sensor, which senses the glow point of a 
burning cigarette or detects humans, or a gas sensor. Switch-off can occur in a time-controlled 
manner and/or also by means of a smoke sensor, if it is no longer detecting any smoke. The on- 
demand control system is possible since the air-purification device accordance to the invention is 
designed as a so-called source filter, which is arranged near the source of the smoke. The 
embodiment as a source filter causes the air-purification device to be exposed to a high 
) concentration of smoke. As a result, an air-purification device with high purification power, i.e., 
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with high ionization power, of the electrostatic separation unit can be provided without there 
being an appreciable emission of ozone or nitrogen oxide. High separation power also improves 
the efficiency of the air-purification device. A separation efficiency of electrostatic separation 
unit that approaches 100% is achieved. 

The filtering power is preferably adjustable by controlling an ionization stream and/or a fan 
power, which suctions air through the air intake opening and suctions it through the electrostatic 
separation unit Adjustment can be performed manually. It occurs preferably by means of the 
smoke sensor as a function of the contamination of the suctioned air. The filtering power can 
also be reduced by means of a time control after a preset time after which, by experience, the 
smoke concentration diminishes after a cigarette has finished smoking. In this way, the opposing 
demands on the air purification of tobacco smoke can be optimally achieved at up to 100% 
within the shortest possible time after the generation of the tobacco smoke as can negligible 
emission of ozone and nitrogeri oxide. 

The invention will be explained in greater detail in the following on the basis of example 
embodiments depicted in the drawings: 

Fig. 1 shows an exploded view of an air-purification device according to the invention. 
Fig. 2 shows an axial section of the air-purification device of Fig. 1. 

Fig. 3 shows a perspective representation of the air-purification device of Fig. 1 in an assembled 
and opened state. 

Fig. 4 shows the air-purification device of Fig. 3 with an electrostatic separation unit that has 
been lifted out. 

Fig. 5 shows a modified embodiment of the air-purification device depicted in Figs. 1 through 4 
in an axial representation corresponding to Fig. 2. 

Fig. 6 shows another modified embodiment of the air-purification device according to the 
invention in an axial representation corresponding to Fig. 5. 

According to the invention, the air-purification device 10, depicted in Fig. 1 in an exploded 
representation, is inserted into a central table leg 12 that is shaped like a tube. The table leg 12 
has a circular, disk-shaped table base 14 to which it is welded. The table leg 12 bears a circular 
tabletop 16 that is also circular, which is placed on a radial flange 18 of the table leg 12 and is 
screwed to it with screws 19, The tabletop 16 is provided with a circular center opening 20 
whose diameter corresponds to a diameter of the table leg 12. 

The air-purification device has a cylindrical electrostatic separation unit 22 with a gas ionizer 24 
and a multiply nested electrostatic tube separator 26 (Fig. 2) connected in the flow direction of 
the to-be-purified air. This type of electrostatic separation unit 22 is described in DE 94 19 827 
Ul, for example. A hemispheric mechanical filter 28 is set on the electrostatic separation unit 22 
on the front side on which the gas ionizer 24 is located and which is on top when the electrostatic 
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separation unit 22 inserted into the table leg 12 and the table is upright, and the filter is 
connected to the electrostatic separation unit 22 by means of a bayonet closure or a screwed 
connection for example (not shown in the drawing). The filter 28 has a knob-like handle 30 
above in its center. 

The electrostatic separation unit 22 is placed on a fen and control unit 32, which has an axial fan 
34 from which a tube 36 extends axially in both directions in which the control system as well as 
the electrical equipment for the electrostatic separation unit 22 are housed. The tube 36 
penetrates the electrostatic separation unit 22. A smoke sensor (not shown in the drawing) can be 
attached on an upper front end of the tube 36. If air contaminated with smoke reaches the smoke 
sensor, the electrostatic separation unit 22 and the fen 34 automatically start to operate for a 
preset period of time. The fan 34 and the separation unit are subsequently fully or partially 
turned off again. The fan and control unit 32 is screwed to the table leg 12 with screws (not 
shown), which pass radially through the tube that forms the table leg 12. The electrostatic 
separation unit 22 is merely set on the fen and control unit 32. 

An air outlet 38 of the air-purification device according to the invention is formed by a number 
of slit-shaped holes, which are arranged beneath the fan 34 in the tube that forms the table leg 12. 
The tube that forms the table leg 12 is lined on it inner side in the area of the air outlet 38 with a 
hollow cylindrical active charcoal filter 40. The activated-charcoal filter 40 is arranged in the 
flow direction behind the electrostatic separation unit 22. It purifies air suctioned by the. fen 34 of 
gaseous components such as tobacco smoke, for example, after superfine aerosols have been 
intercepted in the electrostatic separation unit 22. 

An intake element 42 in the shape of a hollow truncated cone is placed on the center opening 20 
and therefore on the open upper side of the table leg 12 through which air suctioned by the fan 
34 reaches the electrostatic separation unit 22. Hie intake element 42 has an adapter ring 44 on 
its lower side, which is inserted into the center opening 20 of the tabletop 16 so that it is 
impervious to liquid. An annular, conical edge 46 that is impervious to liquid extends upwards 
ftoin the adapter ring 44. This edge 46 prevents any liquid spilled on the tabletop 16 from 
reaching the air-purification device through the center hole 20. At the same time, the edge 46 
serves as a vehicle for advertising, on which advertisements can be glued or inserted for example 
in the form of a printed, conical paper ring (not shown), which is held in place by a removable 
fastening ring 48. In the embodiment shown, the edge 46 has a height of approximately 6 cm, 
which corresponds to approximately 15% of the overall height of the intake element 42. 

In a continuation of the edge 46, the intake element 42 also has a mechanical filter 50 made of 
expanded metal mesh in the shape of a truncated cone filter. This filter 50 covers an air intake 
opening of the intake element 42 of the air-purification device according to the invention. As a 
result, the air-purification device has an air intake opening that is shaped like a truncated cone. 
The intake element 42 has a greater overall height h by which it projects beyond the table top 16 
than half a diameter D of a maximum horizontal air passage surface at the height of the air intake 
opening (also see Fig. 5). The intake element 42 has a circular cover plate 52 on its upper side. 
The filter 50 and the cover plate 52 form a covering for the air intake opening, which prevent 
solid objects from infiltrating the air-purification device. In the same way, due to the steep 
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upright filter 50, any liquid that might be spilled on it is deflected and runs down on the outside 
of the intake element 42 onto the table top 16. 

The cover plate 52 produces a fan-induced 34 intake air stream with a large horizontal 
component, which is over 50% of the overall intake air stream. 

A ligfit source 54 with an incandescent light bulb (not shown in the drawing) housed in a 
reflector is attached on the underside of the cover plate 52. The light source 54 has a cone of 
light 56 directed downwards onto the table top 16, as indicated in Fig, 2 with dashed lines. The 
conical angle of the cone of light 56 is larger than the conical angle of the filter 50 of the intake 
element 42, so that the light from the light source 54 exits laterally from the filter 50. The cone 
of light 56 makes any tobacco smoke that reaches it visible because of the refraction of light, 
thereby providing an incentive to the smoker to blow the smoke in the direction of the cone of 
light 56 and therefore in the direction of the air intake opening of the air-purification device 
according to the invention. The conical angle of the cone of light 56 is selected to be so small 
that it strikes the tabletop 16 far inside an edge of the tabletop 16, Glare is avoided as a result 
Operating elements (not shown in the drawing), such as a button, for example, can be attached to 
the cover plate 52 and used to put the air-purification device into operation. The cover plate 52 is 
also suitable for attaching a smoke, infrared, or gas sensor (not shown) in order to start the air- 
purification device automatically. 

As depicted in Fig. 3, the intake element 42 can be folded down on the side to open the air- 
purification device according to the invention. For this purpose, the adapter ring 44 is designed 
in two pieces, whereby both rings 44 are connected to each other via a hinge 55 and can be 
locked against unauthorized opening using a lock 57 that is known per se. Upon opening, the 
electrostatic separation unit 22 can be grasped by the handle 30 of the filter 28 and pulled up out 
of the table leg 12 as shown in Fig. 4. The electrostatic separation unit 22 can easily be cleaned 
or replaced in this way. 

In order deodorize the air suctioned by the fan 34, the air-purification device according to the 
invention can feature a system to emit fragrances, as is known per se. This type of system 58 to 
emit fragrances is arranged on the handle 30 in the embodiment of the invention depicted in Fig. 
2. The system 58 to emit fragrances is also controlled by the control unit 32. 

The air-purification device according to the invention that is depicted in Fig. 5 has a radial fan 60 
instead of the axial fan 34 on the lower end of the table leg 12. the table base 14 is embodied as 
a hollow disk with a cover plate 62 and a base plate 64 and the radial fan 60 blows into the gap 
between them. An annular, activated charcoal filter 66 is inserted in segments into the edge of 
the table base between the cover plate 62 and the base plate 64. There is an air outlet through the 
activated charcoal filter 66 on the circumference of the table base 62, 64. As for the rest, the 
embodiment of the invention that is depicted in Fig. 5 is constructed in the same way as those in 
Figs. 1 through 4. To avoid repetition, reference is made to the corresponding embodiments. 

The air-purification device according to the invention that is depicted in Fig. 6 also has a hollow 
table base 68 that is shaped like a flat cone. The radial fen 60 is housed in the table base 68. A 
charcoal filter 70 is shaped like a conical ring that is divided into segments and is arranged in the 
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interior on a conical table base wall 72. As for the rest, this embodiment also conforms to those 
of Figs. 1 through 4. Reference is made in this respect to the corresponding embodiments of 
Figs. 1 through 4. 

Patent Claims 

1 . An air-purification device, comprised of 

- a table or a table-like piece of furniture with a tabletop, 

- an air-purification device (10) integrated into the table or into the table-like piece of 
furniture, 

- wherein the air-purification device (10) is comprised of 

- an intake element (42) with a mechanical pre-filter (50, 28), 

- an electrostatic separation unit (22), 

- afan(34,60), 

- a filter (active charcoal filter 40) acting adsorbently or catalytically that is arranged 
in front of the air outlet (38). 

2. An air-purification device according to Claim 1, characterized in that the intake element (42) 
projects beyond the table top (16) and its air intake opening is oriented for an intake air flow 
with a large horizontal component, that the air intake opening has a maximum height (h) 
above the table top (16) which corresponds to at least half of an average transverse 
dimension (D) of a maximum air passage surface of the air-purification device (10) in the 
interior area of the air intake opening. 

3. An air-purification device according to Claim I or 2, characterized in that the air intake 
opening is oriented for an intake airflow whose horizontal component outside the air intake 
opening is at least 50% of the intake air stream. 

4. An air-purification device according to one or more of Claims 1 through 3, characterized in 
that air intake opening has an angle to the tabletop (16) of between approximately 45° and 

5. An air-purification device according to one or more of Claims 1 through 4, characterized in 
that the air intake opening is similar to the surface of an envelope of a cone or similar to a 
pyramidal surface. 

6. An air-purification device according to one or more of Claims 1 through 5, characterized in 
that the air-purification device (10) projects beyond the tabletop (16) by not more than 
approximately 35 to 45 cm. 

7. An ak-purification device according to one or more of Claims I through 6, characterized in 
that the table-like piece of furniture has a covering (filter 50, cover plate 52) for the air 
intake opening, which prevents or at least substantially prevents liquid from being poured 
into and objects flora being inserted into the air-purification device (10). 



DE 197 41 621 CI 



10 



8. An air-purification device according to Claim 7, characterized in that the covering (filter 50, 
cover plate 52) forms a deflector for the air intake opening. 

9. An air-purification device according to Claim 7, characterized in that the covering (filter 50, 
cover plate 52) has a mechanical filter (50), particularly a filter sieve, which covers the air 
intake opening. 

10. An air-purification device according to Claim 7, characterized in that the covering (filter 50, 
cover plate 52) can be removed or opened. 

1 L An air-purification device according to one or more of the preceding claims, characterized in 
that the table-like piece of furniture has, beneath die air intake opening, a peripheral edge 
(46) that projects above the table top (16) and is impermeable to air and liquid. 

12. An air-purification device according to Claim 11, characterized in that the edge (46) is 
embodied as a vehicle for writing and/or images. 

1 3. An air-purification device according to one or more of the preceding claims, characterized in 
that the table-like piece of furniture has illumination (54), which illuminates the area of the 
air intake opening. 

14. An air-purification device according to Claim 13, characterized in that the illumination (54) 
is non-glare. 

1 5. An air-purification device according to one or more of the preceding claims, characterized in 
that the table-like piece of furniture has a tubular table leg (12) in which the air-purification 
device (10) is accommodated. 

16. An air-purification device according to one or more of Claims 1 through 15, characterized in 
that the electrostatic separation unit (22) has a singly or multiply nested tube separator (26). 

17. An air-purification device according to one or more of the preceding claims, characterized in 
that the air-purification device (10) has an on-demand control system (32). 

18. An air-purification device according to one or more of the preceding claims, characterized in 
that the air-purification device (10) has a smoke sensor. 

19. An air-purification device according to one or more of the preceding claims, characterized in 
that the air-purification device (10) has a system (58) to emit fragrances. 



6 page(s) of drawings follow 



DRAWINGS, PAGE 1 
Fig.l 

[see original for diagrams] 



Number: DE 197 41 621 CI 

IntCL 6 : F 24 F 3/16 

Publication date: June 10, 1999 



DRAWINGS, PAGE 2 

Fig.2 

[see original for diagrams] 



Number: DE 197 41 621 CI 

lot CI. 6 : F 24 F 3/16 

Publication date: June 10, 1999 



DRAWINGS, PAGE 3 

Fig. 3 
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Fig. 4 
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Fig. 6 
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Luftreinigungsainrichtung 

lur Relnlguno von msbesondere mit Tabakrauch var- 
«*mu«w luft Zur offektiven Reinlgung achlfiglt dia I - 

Twch Voq r n den eJn beisplelswelse elektrostatisches Ab- 
achefdeaggregat (22) Infcsgriert 1st, wobet elneUnW 

und^nA aroSerHorirontalkomponente parallel fiber 
die Ifeqhplatte (16) ansaugt Olo liftrcloffl^selnrfch- 
tunghatdw^rtenelnereffoktlvanLuffrS^ 
telbar an der Verechmutzungsquelle. Sle verMndert S 
Ausbreltung von Tabakrauch im Raum. 
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. . ¥ c ^^kostea AuBer Tlsdua kommea tur die erfin- 

^ den Merfcmaien des Obexbcgriffi, deTSS^l s£X2fe^£^^ ta Hate 

• ) rJ£ der WO 96/27309 ist eine an rincrS oder einer 5 15^^ ^^ 0 ^*^^^™*™ 

DcckeeiocsR^umes zu befestigeode HscheinhdS ekS oS?i o^o^geraucht win! Die Hate auf der 

anheb- und absenkbaren ifac^ iSwaUffiSlSE 2?!!f <fe*M5befa wird fik die Zwcckc dcr MndJ 

W«dan kana. Die bekannte TIscheinhdt bilddeu^SS 10 n^if^ If° hp ]T Lufiautaug6ff- 

n<* Abluftsystems, d e erfordert zum Betrieb^nea^. 50 a *« en * te «. daB ein dure* die LuftansaugW- 

scbluB an eine zentrale Abluftanla^esSudSTJ^ i nu «g angesaugter Ansaugluftstrom dne horrzoaSdso 

selbsta^rfcito^sf^^ ^ *ur Tlschpbte gerichtete SttomuuXtpc^ 

Der Erfiodung liegt die Aufgabe zugrunde, eine LuflreioJ «|« emem Volumeristroruanteu von minded 50%d«^e- 

gung^chumg dec eingang^^ZTA^^ aS>U * ^ ^^^ms aufwei.t. Aufdiese Weise wS 

detu daB sie selbstSndig betriebslhig ist HftSf ^t^^ ? csamte - « dernaaedes 

Diese A„fw~ _„ . ^fiSt^T^ etzeugte TaWuch angesaugt und 



Dies* Aufgabe wird erfindungsgemaB durch die MeHr ^f^^n M6bels erzeugte TabaJoauch angesaugt und 
maledesAnspruchs 1 gdfet S«SenS^e ^ S^St?? ^^«°S*uug i« aus S5 
. leiriguogwiorichtung in ein tisdSdL M3beL jX- If^X^*? ^ ^ vorzugswdse utter 

wndenjeinen-nsch, mtegrie^ das eine Seak AbsteUflt 20 S^^ M ^ W ^ Wz ™^lateT 
^an^erOberseiteaufweist.dfe.K^^ 

plane bezeichnct wird. Sie wdsr dnetodeoffi ?£* ± 9 jf d ? e St ^^chtuug de? Ansa^uS 
tfaoMhnUche Mabel integrierte I*toi£J2£^ Sla,nf ^ Wnfa ^der 
nut dnemEinsaagelement mit mechaniscbeTvortUteH iSSmrw*, r 

oem elektoostatfechen Abschddeaggregat, eroemSte 2$ JJl ^^'^^^^ansaiigofliiuogderLuft- 
jmdeinemverdeml^iaaa^^^^g 25 ^f^tuog die Tkchplatte nach oben Qberragt, 
fctelytiscb witfcenden Filler (A^vkc^efiJterTaTn;^ ZU f mdest hoch wie die Halfte einer mitderea 

^ngsgemlifcLnftrdm^ung^^ wSSEft - ^ W»SC" 

luftsystem ausgdegt, das angesaugte Raumluft n^h erfn£ 7% d ^ chste6n «ten Luftdurchtrittsflache im Innenbemch 
to Reinigung wiX dem foumtnCtt^Jif; 30 £11^^^^^^^^* 
. «uigt wocden ist Die Ecfindung hat den \S. • dlflS S ^ ftat f aUg8Qbutl « ^ der Hschplatte mit der 

) cxte- tisebShnlicfaen Mdbel unt^ebracbt^^Ben^h Luftdurchtnteaache bewirfa ein optimiertes 

U kt ledigueh dn mc^^^^^X^^ Habcnpromder sich aul^alb der Lultansaugt^ong^s! 
ben sich vielfaltige Verw^dungsnwgUcSeo.liel^t 35 £ b °™ a ^.™*™™ng und gaLtiert somit 
^gungseinriehta.g IfiBt sich P^blfnuaT^Snaen SLfiLf Tf 5*""? ^ W "nter- 

Orten verwenden. Besondere Vorkehmncen oder Tn^Z! ^T^ hcn ^talttmgsfonnen der Luftansaug8flnumr 
" nensinddchtootwendig. oaa ^^^^Umo- Bet grSBer werdenderLuftduxchtrittsaache im InnenbS 
• Bei einer Ausgestaltung der Erfiadung befiadet sich eine £J^„^^ g ;^ ^ ^ gest ^« 

Luftansaugfiflhung der iJ^unguagseS^ Qber X 40 f^^er Luft vertikal durcbstrSmt wird, ver- 

l^aae «nd ist so ^SITS A^auJ E^S" dcrl^augSft^Sau. 
luftsttom mit groBer Horizontalkomponente verursacht D?e toaSf e^S^ n T 8Sk ° inp0ncate def 
^fiadungsgem2Be I^inigungScW^eurt im P ^,f 4 . ie <W ^^^rende nachSli^ 
Betrieb cinen Qberdie Ols^S^cS^ ESlm? ^& ™ f ^ von RauchaerosZ 
suom. Der Ranch wird unrnLlbar dort woTin d 4S S,f^ ge ^ da ^ kom P««i<=rt, daB durcb den 
ner Oberwiegenden Anzabi von Fallen erzeurt wini Snuicl ^ ^ Gesamtb6he . um die die Lufian- 

WQ « Hschen Oder dsctaTmUd^Ssuz^den^S fibctra e t - <*<*falls eutspre- . 

^henden. tauchenden Personen SS^Ti^ t^s^^^^ ^ ^ hodz0aMc S t ^ 
. exfer von brennenden Zigaretten, die in dnem AschenScr S^/T der angesaugten Luft auBemalb der 
abgelegt s bd, der auf der Splatte ^T£u£T£ so c^^S^ ^ "^P^ ^ d« Tisch- 
fiadungsgernaBe I^ftrddgungsebirichtung^ ^ 1 ?S„?!? ^"JP^ ^ ^ ^ftarBangofihung die 
«Og. Quelienfilter, o^^afaaudVbenSmtohdb^ ^Watte entsprechend haher Oberragt * ^ 
ster Zdt vet, cm. I bis 3 Seta^aS^Kiun^" „nf, Ausgestaltung ist die Lufiansaugfiflnung 

.&» uod anscbliefiend aus der l^£^1S£*l£ 2£ ^ isfe Von SU *™ <««Z ^ 

^clettVotteiLdafleineAusbmitungdesTaS 55 satS^n^v ' f °^I^an- " 

R^nduft vemdeden wird. K^nun^Tfldfe eS£ fenS*^^ 

Luft efae hohe Tabakraucfakonzentration aufwdst iSS f^A^lT^^"^ *"* v«?chicdenen Richtungen 
den VorteU daer verbessertea FuuSu^Te rS^-T ™^chShnkche M6bd herum anzusangen. 

*atoateundern*gMctedamUemeklete « dTf^™^^^^ 1 ; J^g e ^telfonmg. wobei 

- duugsgemafien Luftieiniguogseinrichtnng im VeXcT^ ^2Si!, ffiU 5 g "1 ^^ sr j CQtun 8' des Zyimders, der 

) bekannten, kondnuiedicfa i 1 m^waI Z er^ LfneSSei^ T^T?"^ K * gek ^ ^ geometriscben Zyiia- . 

ncbtunger, Es laBt sich nnTeuTki^^rEt Se Z^Sl™ fT*"* ^ ^* 

den. wenig Bamauui b^ansprucfaendenlkSS- d^^T^ f L^^^ 605111 ^ ^ "W*- Allen 
rkAtui^mesichpioblen^^ 

laBt und die eine geringe StrornaumabjnTha^Tte ^J^T^ 0 ? 1 ^ ^8«augter Ansaugkdistrom due 
Luftrrinigung ern.ichen. Die ernJu^nSe SrS 

gungseinrichtung ist prdsgO^Sar und^S. ^»^2rS^,_.,,.. ... . 



gungsefcufcfatung verdeckt. Die H6he, um die d£ E- £Sd2£i MrftS^, 2? Pecsonca 
gungseiarichtang die Tfccfaplatte ObetUt bcufet toduZ* ^n?T^.? , 1011 Beleuctrtung vermie- 

B« AusgesiaHuflgen der Btfinduag 1st ein Scfaate der ^t££!? * > / flg *" * dch klnedlalb fcThxh- 

der Hschplatte befindliche LuftansauS.M^LhS ^ auf derT^hpiatte aufetflteea unddberdiese 

Es ist trieTtosbesoodere an SSSS; is ^^.^^e^^dieBeleuchtungvooobeanaeh 
verscbuttete GetrSnke zu deST^bsS i.vS! T*? Lichtkegcl, desseo Kegelwinkel das Licfat 

I^weite^isteinnwchaSel^Sbesood^b 20 mTb^^^^S^^"^^^ 
Fonn eines Hltersiebs voreesehea dasdie n,f^™^ff £• Bdeucfatung kann erne ClOhbune sowie einen die CHufa- 

nunc abdecfcLEte ^jmSX^ /5^ET2? ff ' bune um S ebeoden Reflektor aufweisen, der das Iichtom 

. fete Partikel nit eioer Ideinsten Otefienab^ssuog Jon 25 reSerT ^ <^ das Ucht in die fccwfinschte Ricfatuug 
b^TwStLt^ J? A.gesUtubg der Ernndung * die Lufhdni- 
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reicbend gro8. um eiu Abscbeideaggregat oder cK^- S^^J^ 



reicbend gro8. um ein Abscbeideagg^od^ c^toZ MnXTS^kT^ ^ Ausgestaltnngen der 

oehmen zu kSonea Die Abdecku^S^weS:- SSSSuf ^ gCSChachtelteQ «*- 

teb ewes Scblosses oder eines SbezialstectschlOssels ver- P^no^il ^ • . , 

^J3T^~3^1 o JVTT^ W ?£? rer emes veninrcinigter Luft beau&cbJagt weriea Die Ab- 

• i * • . Glimmpuokt einer brcnoeaden ZIgaiede oder Mecscfaen 



. doid, lift rich eine7S3^SSSK?tSr ^SSJS^JfSSE?^ 

\ Reiniguugsleistuog, d. b_ mit iSSSS G*S^5sS£? S^V^? * *" 

«ne neoaeoswerte Ozon- oder Stictoridemissioa erfokt SrSt™- "2 , « 34 axmlmbeide 

Die hone Abscteideleistung Vi^bcsscrtaZ^eTSS SS.? welchcm dio Steuenujg sowie die 

kungsgrad der Luftreinigungteinrichtung. Bs^ dne Ab- SS^1STf^ A ^ d ^^ 2a « Bte - 

scbeidewiifcung des dKK,S£^ S^^^a ^. ^^tadschc 

voaannaheradlOO^&erreicfat. "woeaggregais ,„ ^^^gp^^^em^ob^Sdtneaded^Rob- 

Voraigswdsc ist die Futrierieistung dutch Steuerun* «- £ ™ ^ Z *"*? u 2? nlchtsichtbaxer Rauchsea- 

vesJotSsadoassaonau^odcT^^Z^^^^ f i £ go( ? daet <W«nftnut Raucb yenuireinigte Luft an 

Die EnsteUuag kana manuell erfblgea er- 15 wwden gmZ^u ^Ja*..?^^ AnschlieBeod 

folgt dc mittek des Raucbseason; abhangig^S^W ^ 

itinlguag dec aagesaugtea Luft.AudS IS ^^^^^^1°^^^^ 

stung nach eiaer vo^gebenen Zeit mittels derSeue"- SlS^Sf^p^^ ^ ^durehdas 

mag herabgesetet werden, nach der sicfa edahrCSs U vllf^n^ ^ 

«Oe veaingert. Auf diese Weise lassea rich diednS S£s^^ ^^GeblS^ uadSteueteinheit 

nach Emstehung des Tkbakraucfas and «ner VetnSsfc- KSR?.^? 8 ^ ZaU «*H&«tanigw 
DieEt^uagwinlaachfolgeadanha^dT^ctoune £S^iJf3ti Rfl ? "Sf*^ ^ 1111 

Fig. 3 die Lufteinigungseinrichtung aus Kg. 1 in zusam- LSS^^ r^S 0 ^ ^ ekklI ^ c ^ Ab- 

die auf dnea SLlbucfa 18 des^ESSS 50 SSS^dKKf ^ Ausfuh- 
und mit diesem mit Scbmibea 19 unteTSuaublkL^ "«^beisp«l^der Rand <K erne H6he Von ca. 6cm, was 

^cs'^Sr 85 " Cbem Dun *»~*» ^.^ung des Randes 4. weist das Eta^^^ 
Die ^gu^Licfatung weist ein zyiindcdSnni- 55 ^^^^S^j^^^ 

-^^u^tTdafe^ « dt^^fu£u^b^g D t F ^ 
statist Ab^be,d«ggtegat 22 aufgesem and beispids- e&ua^die das Bindna^esSSSaSS^I* • 

Vetschraubung mit dem elektto- des steil steheodeo Rltos SO eventuell 
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tete Hteigfceit abgewiesen und I2uft auBea am Ensau E efo- 
ment 42 berunter auf die Tlschplattc 16. 

) ^Z^Pf^ 0 ? ^ ^ 8X0860 Horiantalkoin- 
{rSgT <Ce Ober 50% des gesaxntcn Ansauguiftstroms be- 

Aa der Untetseite der Deckplatte 52 1st cine Iicfataueue 
54 nut ewer in der Zeicbnung nicht sicfatbaren, in dnem Re- 
fletoor ^OBteBpbrachtea Glflhbirue angeotdaet Die Licht- 
quelie 54 hax emeu nach unten auf die TiaApbUte 16 eerich- 

taogswete dargestellt ist En Kegelwinkel des Iichtkegek 
56 ist graearaJsdn Kegelwinkel des Filters 50 des Ebsau K - 
cfements 42. so dafl das IJcht der lichJquelle 54 seitlicb aus 
t^™^™ 3 **"- °«LichtfaogeiS6 machtin inn gelan- 
genden Tabakraucb durch Licfatbrechung sichtbar und bUdet 
dadurch dnen Anieiz fur eineu Rancher; den Ranch in Rieh- 
tang des Lk*togels 56 und damit b Ricntung der Luftan- 
saugdffiiung der crfindungsgemSSen I^ftadnlgun^inrich- 
*ng m bbseu. Der Kegelwinkel des UcbJ^^ istso 
Udn gewHuXdaiJer weit innerbalb eines Randes der Hscfa- 
ptatto 16 auf die Ttschptatte 16 auftriflt Daduicfa wild cine 
Blenching vennjeden. Auf der Deckplatte 52 fc5nnen in der 
Zeicfaniing nicbt daigestellte Bedienelemente wie beispiels- 
we.se eui lister, mit dcra sich die I^itteuiigungseuiricfa- as 
lung in Betneb seteen Isflt, angebracht sein. Ebenso eignet 
acft dw DecfcpUto 52 zur Anbringung eines nicht daLe- 
stelllen Ranch-. Infrarot- oder Gassensdrs. umdje Luftrehii- 
gungscinrichtung selbsttStig in Befrieb zu setzeo. 

We w Fig. 3 dargestellt. ist das Ensaugelemeut 42 zum 
USben der erfindaogsgemSBen Luftteiiugarigseinrichtune 
zurSeite Idappbac Zu diesem Zweck istderAdM*ema£44 
«w«teUig ausgefOhrt, wobei die beiden Rjnge 44 Qberdin 
Sctarnwr 55 miteinander vwbunden und mittels eines an 
sfch bekaemten Schlosses 57 gegeo unbefugtes Offhen ver- as 
negelbar and. Nach dem Offhen ISBt sich das elefctostati- 
sche Abscheideaggregat 22 am Griff 30 des Filters 28 cr- 
grwfeaund aus dem Tischbcin 12 nach oben henwsriehen. 
we nvEig.4 dargestellt. Auf diese Weise kann das elektn> 
stehsche Abscheidcaggregat 22 auf einfacfae Weise gerei- « 
nigtoder ausgetauscht werden. 
Zur Desodorietung von mittels des GeblSses 34 ange- 
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55 



ifcfaUiug cine Anlage zur Abgabe von Duftstoffen aufrrci- 
wo. we sic an sich bekannt ist Sine seiche Anlage 58 zur 45 
Abgabc von Duftstoffeo ist bei. dem in Fig. 2 dargestellten 
Aiwrann^sbcispicl dcr Erfinduag auf dem Griff 30 ange- 
okiii^ Die Adage 58 zur Abgabc voa Duftstoffen wild 
waftlk von der Steuereinheit 32 gesteuett 

Die ia F|g. 5 dargcsteilte, creiSungsgemSBc Luftreim- 
gu^ia^tung weist ein Radialgcblase 60 anstelle des 
Axtolgcblise 34 am unteren Eade des TIschbeins 12 auf 
Der Tfccbfufi 14 ist ais Hohlscheibe mit eiaer Deckplatte 62 
und etner Bodeapbtte 64 ausgebildet, ia decea Zwischea- 
rtum das Eadialgeblfise <0 blast Eb*ringfi3rmiges Aktiv- 
^^J 6 ^ 1 ******** TfcchfuBes zwischen die 
Dedcscheibe 62 und die Bodeuplatte 64 in Segmental ein- 
gesetzt Bin Luftauslafi cdblgt durch das AktivkohlefiUerfli 
amUmfei^desTl^ifu^ 

5 daigestellte Ausfilhrtingsfoan der Erfinduag gleicfa aufee- 60 
baui *k diejeoige aus Fig. 1 bis 4. Zur Vermciduag voa 
Wiedetbolupgefl wird auf die eotsprechendea AusfffiuuoKea 
vcrwiesen. 

Die in Rg. ^ ^gestettte, erferdung^gemSffe Luftietai^ 
fi^ s <»anchtur^ ^ 
mil der Form does fiachen Kegels au£ Das Raffialgeblfise 
«i^tmT^cfafoB<«iwte^cacht Ein KoWcfilter70 weist 
die Form eines in Segmeufe geteilten koniscben Rings auf 



^^in^aneinerkomsc^ 

«*In! Ohngenstunmt aueb diese AusfOhraqgsfomi mit 
f^nlll^K 0 1 bis 4 Qbecein. Es wixd insow^t auf die- 

cntepcechenden AusOifaruogen zu Ffe. I bis 4 vcrwieseiL 

PatentansprOdie 

L I^ftreinigungseinrictitu^ 

- dnem TE$ch odor einem dscbShniicben MQbei 
miteinerTischplatte, 

' «o« im Tbch oder im tiscfafihnUcben Mdbel 



wobei die Luttreimguagsvomcto (10) aus 

- einem Binsaugelement (42) mit mechani- 
schem Vorfilter (50, 28), 

- einem elektowtatiscben Abscheideaggre- 
8^(22), 

- cinemGebl§se(34,60), 

- einem vor dem Luftauslafi (38) angeocd* 
aeten adsocptiv oder katalytisch wiricenden 

• T ^ I^(Aktivtohle«to 

2. Lufteni^ ^ Anspmch l/da- 
durch ^ennzeichnet, daB das Binsaugelement (42) 
d^Tbcbplatte (16) dbeoagt und dessei I^iftansaug- 
Sffiu^g fife cine AnsaugluflxtrSmnng mit groBer Hari- 
z^talkoinpoaeatc aiisgeriehtet ist, dafl die Luftansau^- 
affiw^eine hocbste Hahe (h) flbcr dcr Ilscbphtte 
06) aufweist, die mindestens der ffilfte einer mioleren 
Querabmessung (D) einergtdBtenLuftdurc^ 

der ^Uifteimgiiogseinrichaing (10) im Ihnenbereich 
der Tj u ftansaugaflfaung ent^richL 

3. Uiftieimgungsein^ nach Anspruch 1 oder 2. 
dadurch gckeanzeichnet, daB die Luflansaugdffiwn* 
ffir erne AusatigiuftstrSmung ausgerichtet ist; deren 
Honzontalkomponente aufierhalb der LuftansaugSff- - 
nung mindestens 50% des Ansauglufistroms beSagt 
4* I^ftteinigungsdnricbt^ 

lender AnsprOch 1 bis 3, dadurch gekeonzeichnet, dafl 

45^ und 90* zur TSschplatte (IQaufweist. 

5. lii^inigungseiririchtung nach einem oder mcfare- 

ren der Ansprilche 1 bis 4, dadurch gekeanzeichnet, 

aafl die Luftansaugdffhung begclmantelfl&^ienaTmlich 

oder pyraMdenfiachenShnlich ist 

6- UiftieinigungseWchaing nach einem oder mefare- 

ren der Ansprflche 1 bis 5, dadurch gekennzeidinet 

daB die Uu%eimgungs v<Krichtung (10) die TIschpIatte 

(1Q ummcht mehr als ctvva35 bis 45 cm Obet^ 

7. uiftrehtfgungs^ 

render Ansprflche 1 bis 6, dadurch gekennzeichnet 
dafl das tischihnBche M5bel eine Abdeckung (Filter 
50, Deckplatte 52) fiir dieLuftansaugdffimng aufweist 
die ein EinschQtten von HOssigkeifund ein Einwerfeu 
von Ge^nstfinden in die Uiftieinigungsvocri^ 
gO) vedundert oder zurnindest im wesentUchenVe^ 
lundert 

8. Iaiftreinigungsdarichoj^g * nach Anspruch 7, da- 
durch gclannzelchnet, daB die Abdeckung (Filter 50. 




nungbOdet 

9, Ui^inigungscinrichtung nach Anspruch 7, da- 
durch gekennzeichnet, daB die Abdeckung (Filter SO, 
Deckplatte 52) ein mechanisches Filter (50), insbeson- 
dece dn Ffltersieb aufweist, das die LufiansangSfoung 
abdeckt 

10. IMrcinigungsdnrichoiflg nach Anspruch 7, "da- 
durch gekennzeichnet, daB die Abdeckung (filter 50, 
Decknktte 52) abnehmbar oder fiffimW 
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zdcfaoet, dafl das tischfihnlichc MSbel eiaea von der 
Ifecfaplatte (16) nacfa obea stehoodea, iimTa,,fr 1v j,. n 
toft- und flOssigfaeitsuadurchlSssigca Rand (46) unter- 5 
halb der LuftansaugdflSmqg aurweist 

12. LuAneiidgucigsdiincfatUQg nacfa Aosptuch 11, da- 
durch gekecuizdcfanet, daB dec Rand (46) als Sohxmr 

13. Luftr^guogseinricfatuag nacfa dnem oder meh- lo 
rcrea der vodidgeheadea AnsprOche, dadurch gekeoo- 
zdcfane4,daB das tiscfaaTutfcfae MSbd dnc Befeuch- 
tong (54) aufweist, die dea Beceica <kr Luftansaugdff- 
tiling beleucfatet 

K Luftidniguagseuiricntung nach Ansptucfa 13, da- 15 
Aircfa gckenazeicfanet, daB die Beieucfatung (54) blend- 
frdist 

15. LuftidnigungscioricfaOuig nacfa dnem oder meb- 
rcrcadcrvodie^ehendenAiispriicne^ 
zcicbnet, daB das UscbaTirilicheM^ 20 



ricfatuag (10) untergepracfat ist 

16. Uiftodnigungseiaricnti^ nacfa einem oder meh- 
rerea dW AnsprOcfae 1 bis 15, dadurch gekeanzeichnet 
daB das eleldros talische Abscheideaggiegat (22) einea 25 
einfach oder mehrfech geschacfateLten Rehrenabschd- 
der (26) aufweist 

17. iAiftranigungscinriclitung nach eincm oder meh- 
rercn der vorfaergehenden AnsprOche, dadurch gekenn- 
zdcfanet, daB die Luftreiiugiingsvomcfatung (10) eine 30 
Bcdatfctfructuug (32) aufweist 



Rauchsensor aufweist 
W. Lufoxifligungsei nach einem oder meh- 

rcren der vorfaergehenden AnsprGcbe, dadurch gekenn- 
zeichnet daB die Luftreimgungseiarichtung (10) eihe 
Aalage (58) zur Abgabe voa Duftstoffea aufweist 



ffierzu 6 Seite(n) Zdchnungen 
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